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#2 0 0 0—1 4 8 7 2 6 
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HO— lai-C— C~OH ( 1 ) 

H2 O 

m^^s-l ^i;:n>^5^;i/ii> Tia^ (2) T?^$4x-g> 3 - n Fa ^S/M-^i: 
TfB^ (3) T'at^nS3-t:Fndp$//\dri^>^^?:^M-^LT:&S^^a'^5K 
i;a:x5^;i/P (3HB-CO-3HH) T'«>SM^«2ffiS<i!)?^M«il#:. 

Ub2] 

CH3 

HO— CH— C— C— OH < 2 ) 

H2 O 

C3H7 

HO— CH-C— C— OH ( 3 ) 

H2 O 

[^:^^4 ] WMii^A ciculoconidi umM-. Ambros i oz 
y in a M> Arthroascus M- Arxi ozyma M> A s h b y a M 
s Babjevia M> Bensingtoni a M> Botryoascus 
Bot ryozyma M-» Brettanomyce s M> B u 1 1 e r a 
M> Bui leromyces M> Candida M% Citeromyces 
M- Clavispora Cryptococcus JS« Cystof 1 1 
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obasidiu mM> DebaryomycesM. DekkeraM> Di 
podascopsisM^ DipodascusM^ EeniellaM^ E 
ndomycopsellaM> EremascusM^ Eremotheci 
u mM> Erythrobasidiu mM. FellomycesM. Fil 
obasidiu inM> Galactomyces M> Geotrichu mM 
^ GuilliermondellaM^ HanseniasporaM^ Ha 
nsenulaM> HasegawaeaM^ HoltermanniaM^ H 
ormoascusM^ HyphopichiaM^ Issatchenkia 
M> KloeckeraM- KloeckerasporaM^ Kluyver 
omycesM> KondoaM^ KuraishiaM^ Kurtzmano 
m y c e s Leucosporidiu mM^ Li pomyce s M> L o 
dderomyces Mai as s eziaM% Met schnikowi 
a M> M r a k i a M> MyxozymaM^ NadsoniaM> Nakaz 
a w a e a M> Nematospora O g a t a e a M% O o s p o r i 
d i u mM^ PachysolenM^ PachytichosporaM^ P 
haffiaM^ PichiaM- Rhodosporidiu inM> R h o d 
otorulaM^ SaccharomycesM^ Saccharomyco 
desM^ SaccharomycopsisM^ SaitoellaM> Sa 
kagxichiaM^ SaturnosporaM^ Schizoblasto 
s p o r i o nM> SchizosaccharomycesM^ Schwan 
niomycesM> SporidiobolusM^ Sporobolomy 
c e s Sporopachydermia M> Stephanoas cus 

Sterigmatomyce s M> Sterigmatosporidi 
^ niM% Symbiot aphr ina Sympodiomyces M> S 
ympodiomycop s i s M% Torulaspora T r i c h o 
sporiella Trichosporon Trigonopsis 

Tsuchiyaea UdeniomycesM^ Waltomyce 
s WickerhamiaM^ WickerhamiellaM^ Will 
i op si Yama d azyma M% YarrowiaM> Zygoas 
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(Aeromonas cavlae) feffl^>T* W>««®0teK^^y _ 

^^^n^^'^msn^^i^^m^m^^^c^^^^^, p (3hb-oo-3 

HH) «#SC«t-^«»**^^^,.5 (V. Dol. S. Klta^nura 
. H. Abe. Maoro.olee.le3 2 8, 4 8 22-4 8 23 (1 

• cavlae£«SU S HH*< 1 1 ~ i g „ „ 1 (3hb-<,„_3 

(SHB-00-3HH) «SHH=e;1-^J.^ 

[0 0 0 5] 

«e^*>*n-=^i.S^^^ (T. Fukul. Y. aol. J. Bacter 
-1. vol. 179, 482 1-4 8 3 0 (1 9 9 7). «gs 

r °«^«^^'-^«> • **^^tKa 1 3 to., a 

^«^TP (3HB-CO-3HH) «>*«*e.fe^*. S*^igft«4 

3 3 3 "•"'^•"^^^"■'^-•Bio^eonol. 49 

,333(199 8) 

[0 0 0 6] 

**„^_p (3HB-CO-3HH) a3HH,;^^*S3Ei4itT., 

5 ttiSE#2 00 1 -3 0 63 2 8 5 
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am. WickerhamiellajR, Willi 

opsisM, YamadazymaM v ^ r. - ^ 

<^zymam. YarrowiaM, Zygoasc 

u sM, Z y g o s a c c h a r omv c <! M 7 

°® sM, Zygowi 1 1 i op s i 
sM, 2;yg0 2yinaB;&if<Z)^^^^^^^^^j^^^,^^ 

^^c, =^^f^^<^)^^«li#^cfeV^TMV^e,tlS^««. Ya r r o wl a 1 i 
P o 1 y t i c a-e^S3^;0W* 
[0 015] 

(2) JKy:3i;^-5^^l/-a-^fCM#'rs3t-jg^ 

iS^i) : rr*''- ^^^^^^^ -^-*^*3-.Kn*.««.T 

[0 0 16] 
pa 

HO-CH-C~C-OH 

[0 0 17] 
[ffc6] 

[0 0 18] 
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"•^ul. et al FEMS Microbiology. Letters 
.vol. 1 70. 69-7 5 (1 9 9 9))^. T^^JUO . A^^MitVX 

101. Ch em. 2 64 (26) 1 529 8-1 53 03 (1 98 9) ) 
^SStf&JlS, ^ia89))&t 

10 0 19] 

[0 0 2 0] 

[ft: 7 J 



H- 



R 

•O—CH— C— C- 
Ih O 



m 



■OH (4) 



[002 1] 



1 0 
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H- 



CT3 

-O— CH-C~C- 
H2 O 



m 



■O-CH-C-C- 
H2 O 



"OH (5) 



[0 0 2 2] 
[0 0 2 3] 

Yarrowia lipolytic a T^fg-rS^CDTSS 3 L < 

,^^^n^-^-. ^-^^-^-^^Yarrowia lipolytic 
aa^fe..^^^^^.^^^,,^ i:y^^L<«. Yarrowia lipol 
3^ticaOALK3ffi3f^^^n^«^-, XRP 2 ^.^^^^j 

[0 0 2 4] 

J: P J: <, M.CSS»fcSv<T eSit»^Sgaffl«s^^«» 
a r r o wi a 1 1 p o 1 y t 1 c a ^C«^^T efiJfJJtTirig* p SAT4*p 



1 1 



1BS#2 0 0 1-30 




#2 0 0 0 — 1 4 8 7 2 6 



SUT 5S:Mvxsz:i:*^T'^s (1 9 9 MMzK^iz^f^^ W±m:^ ^ 

®Ya rrowia lipolytic aayn-T/Vitjym^M^h^n'-J^ 
[0 0 2 5] 

ocD^iJ-X • bfm (Aeromonas caviae) ^^(DM^^V^ 
SZ:t3bW*b<. M^li. A. caviae ©5^© P H A-^^^^it^^ (J!J^ 
Tph aCilW&t-) (@a3»J##l) . P h a Cfe J:rJJ/8 m^El^K&®4'l^ 

#®ai>^>f;i/Co A$:^>^'=7'--e«>S (R) - 3 - 1: KU^S/TS/ ;i/C o A tc^ 
^ m-r^ (R) #;#M653:>^-f;vc o AH K^a?--^^^^ (Jgi^TP h a J iiKS-r 
) (T. Fukui, et al FEMS Microbiology Le 
tters, vol. 17 0, 69-75 (1 99 9)) (BB^#^2) i$0m 

z:tie><Z)#3ga^^0D^n^'tl5' Ji^JCY, l l p o l y t l c a©Al k 3 
3ft'fe^®:^n^— ^Jt — ALK 3 p (®J3^J##3) (GenBank AB 0 1 0 

3 9 0) sr^M-rs^^jb^-e^So 

[0 0 2 6] 

##1 OlCxR-To PCR(0^#»ge5m^^^;t*^it*iT'^tllSif©J:^^^# 
[0 0 2 7] 

5i:iBa?ff#-^6 ?:MV>T> -etl'^4x5' 5^^*?XbaI, 3* d e I © 

ALK3Xi:5' m^ifiS a c I I, 3' 5^^^3b^N d e I<Z> A L K 3 S STf^SSf 

^zt: fj'^v^^o p h a c 1 ^mmic hxmm^-^ 7 ^fB^## s n 

S:^V%T, 5' 5^j^5&«NdeI, 3' tFc^j&^P s t I Tfe^j^ 1 0 0 b p <Z)^/^r 
Srf^igfS^ilTJj'^-^^S. ZltlC^yCQP St I-BamHI017OObp& 
M-^bT, 5* 5^^;?j«NdeI, 3' t^^jJj^B a mH I -^feS^^ig® P h a C 
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S:#SS1-^^il;b^*e^S„ p ha J tt@H^J#-^ 2 $:^iMfC L,TiB^##9 tmm 
#-^1 0^$:M<'^T, 5' ^t^ij^Ndel. 3' 5^^7&^K p n I T'^S P h a J 

&#ig-r-&3^i3b'5-??^s„ /^^'de-lciiT^^x^ Kp SUT 5 ®^a#-^ 

11) ilpSUTSCDNde l-^>f h^M^n^^ 1 2(DV yij-BN A^fS^^X 
, Xb a lif-f Mc^35L3^^i'i5t-p SUT6 iiSr^Mf p 
S UT 6®*^;P^^7n-^>i5^*-9-^ hCDSacII. Kpn IV^ hJCALK3 
S i:p h a J ii&M-^L,, Fp SUT-p h a J (02) 

il*^"^^S„ ^^ClCp SUT SODV/I/f^i^n-— >i^1f>f h®Xb a I, B a mH 
I•^^>r MCALK3X^pliaCi:%l^-&b. ^^J^t ^ K p S U T - P H A 1 ( 
®3) ^#^-rsr^3b^T%-5o 
[0 0 2 8] 

^ e>K::/^:j;.^ KpSUT-phaJj?>^e>SacIIi:XbaI i:S:MV^T, A 
LK3 s^pha Ji:Tiig{c^s^-5:^5.-^-i:%— j^lc^yajU 

Fp SUT-PHA l©SacII, Xba IV^ btC^-^Ufe^^X^ Fp S 

UT-PHA2 (04) ®-fflS<Z)Mm;iffi3/'^:^^ F^m^-rszii:3S«^^s 
o JB<-t®:i5^^K: J: U > ##Y arrowia lipolytica K:;KVxT_h 
IB— 1$^ (1) -e^S*iS3-n Fb^t'T;i/:«7>m^M-^bT3&SJjfyx.:;^5^ 

[0 0 2 9] 

(4) m^mmi^(D^m 

8>izit. ^m<D:^mK^ijn^zihf)^X'^^. m^it. i^jii/^um (Le de 

rberg. E. M. et al. , J. Bacteriol. 119. 107 
2 (19 7 4)) hn5Kl/-2/a>^ (Current Protoc 

ols in Molecular Biology, 1#, 1. 8. 4S, 1 

9 9 4^) ^S:MV^§:!:i:*^*t?^S„ Fast Track™-Yeas 

t Transformation Kitgj|j(Geno Technolog 

—miH^Xm^Hl^X. Y. llpolytica CXAU1|5^(T. lid 



1 3 
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a, et al Yeast, 14, 1387-1397 (1998)) $rMV^ 

^"f-^mij-^yh^mmmmi^^ p suT-PHAi&^t-rsY. lipoiy 

tica PHAll^i:, P SUT-PHA2 ?:;t*rSY. lipolytic 
[0 0 3 0] 

(5) 3KUx:;^5^;i/®igjt 
[0 0 3 1] 

^'^U^^, :tl^>f'>m, /^JV^^ym 
owia lipolytic a(^)^^^CfeV^T, ^ggil LT^ftfli^M V%T^ 

^^iz. y/\°~"^5t^^S:?^Misg|*rsz.^K:j:y, ^&fli^^fc|g^##-rsz:i: 
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[0 0 3 23 

[0 0 3 3] 

[0 0 3 4] 
[0 0 3 5] 

^mmmm^m^mmmz^^xm^m^tij^^h^ -^©sjgttc^ ^ y 
nm'p^jt^is^mK^^x±m^m^}^^i^. nm^'&x:^<v:ny^^A,^m^^& 

[0 0 3 6] 
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JlK&bfc:^^::^^ Kp SUT-PHA 1, p SUT-PHA 2 Sett's Y 
. 1 i P o 1 y t i c aM^mx.^?:#Mb. ;^«-rS:;^^{Ci: y . ±|B^ (2 
) T3t$ns3-fc:Kn:¥S/Mmi:J:gBi?; (3) T-zR^tiS 3 -fci K.u^S//\df^ 
■9->^i:^^M-^UT:fe§^M-^3ifUrL>^-5^;i/P (3HB-co-3HH) S:^ 

[0 0 3 7] 
[0 0 3 8] 

ammmi) 

3KU:iiX5^/I/-^^lcB5^-rS3g^^t LT, A. c a v i a e ^^(Dm-^mmM. 

c o A$r^y (R) -3 Kn:^$/r2/;i/Co Atc^^-rs (R) 

#^#Me!fa:y>rA'CoAt:K^^— ^jt-fe^ (JBilTpha JiiliiS-r) (T. Fu 
kui, et al FEMS Microbiology Letters, 
vol. 1 7 0, 6 9-7 5 (1 9 9 9)) (f2^J##2) Sr^Mbfe, CTtL^* 
®^^^*^Y. lipolytic aT'^3^-r^<fc^{C, ^4x-r^l®5* ±^iZ 
Y. 1 i P o 1 y t i c acZ)A 1 k 3M^^©:^n^-i5f — ALK 3 p (gBa?rj# 
-^3) (GenBank AB0 1 0 3 9 0) ^rMSSf S d {C b7^, :^n^- 

^ - nmmm^^t. ^mu't^t:iS)<Dmmmmm&^i¥mir^ t^i^icit. pgr 

^^r^fJMbfeo PCR^C^V^fey^-rv-@H^J§:iB^J#-^4;&^e,@H^J##l 0 {C 
^-t-o PCR®^#li9 4'C Irg-, 5 5r; 2:^9-, 7 2*C 3 ^ 1 if-f ;i/ 

^;<)^XbaI, 3' 5^^;?)^Nd e IC?)ALK3Xil 5' 5^^j&^SacII, 3* 
^t^ij^Nde ICDALK3 Si:$:#ggLfeo 



ajiE# 2 0 0 1-3 



^ #2 00 0—148726 

[0 0 3 9] 

icaUOPst I-BamHI®T>^-««rl 700bpS:^^LT. 5* mmf)^N d 

el. 3' :^^;&tB amHl7?^S^^*®p h aC$r#igL.fe„ p h a J ^iiB 

3^#-^2S:^MtCUTSB^#-^9 ^@H3^J#-^1 O^^M^^T, 5' p^^j&^N d e 

I. 3' 5^^36'iKp n I-efeSp h a J^ftigbfeo 
[0 0 4 0] 

'^i^iJr-lc^^^;^^ KpSUT5 (^i, M^m-^i 1) i:pSUT5®Nd 
e I^-r hS:gg^J#-^l 2(Z>y >>?7-DNASMV>T. Xb a I-y-^ hC^JIU 
fe/<>^^_p SUT6 i:S:MMLfeo p SUT6CDT^^irn-~>^i?-^ 
SacII, KpnI-9->fhlCALK3SiiphaJj il^^-^-U K 
pSUT-phaJ (02) S:#ilbfeo r^JCp SUT5®v;i/^^n-->^r 
i^-f h<Z)Xb a I. BainHI-9--f btCALK3Xi:phaCi:S:M^L, 

x^FpSUT-phai (S3) SbK::/^::^^ F 

p SUT-pha J;{,^P,Sa c I I ilX b a I i: S:M V^T, ALK3Si:pha 
J i^Tmiz:&^^ — ^^'-'ii--t.^—mzmvm\^. FpSUT-PH 
Al®SacII, Xb a I-9->r hlC^-a-bJfe:^^^^ Kp SUT-PHA2 ( 

04) (Diimm(omm^m-^^:;^^}^^mmhr^. a±(D:&miz^i). ^«Ya 

rrowia lipolyti c a {CfeV%TJifB-'«g^5 (1) "^^StlS 3 - 
[0 0 4 1] 

#±lCliY. lipolytica CXAUl36S(T. lida, et al 
Yeast. 14. 1387-1397 (1 99 8)) Sr^ML,fc„ ^^fCllil 
UfetT^^X^ F&^A-rSfcA&tC. Fast Tr a ck^"-Ye a s t Tr 
ansformation Kit5jj(Geno Technology) 

Mbfc. :/n hn;i/K:bfc*SoT^#L, ^l^r^p-h (o. 6 7w/v%Ye 
ast Nitrogen base without amino acid 
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[0 0 4 2] 

P (3HB-CO-3HH) 

Fp SUT5, pSUT-PHAl. p S U T - P H A 2 ?:;t1--5 Y. 
lipolytic aMi^X.*5^S:^CDJ:"3lC:^#Lfe„ ttf^flSli Y P D^;^ (1 
w/v%Y east — extract, 2 w/ v%B acto-Pepton, 
2 w/v%if;ba-:;^) Sr^Mbfec sKU i /4 YP;^;^ 

^ (0. 2 5 w/ v%Y e a s t - e X t r a c t , 0. 5w/v%Bacto — 
P e p t o n) 2l^:^^;i/^;it (O. 7w/v%KH2P04, 1. 3w/v% 

(NH4 ) 2 HPO4, 0. 5w/v% ::^nx^xAP-i2 

, 0. 04w/v%T5*~>> 1 Ppm5^T^>iiilli, 1 v / v 

(0. 1 N|gmtC8 w/v%Mg SO4 -VH^O. 0. 6w/v%ZnS 
• THg 0. 9w/v%Fe S O4 • 7 0. 0 5 w/v%Cu 

SO4 • O, 0. lw/v%MnS04 • 6 - 7 H2 O, lw/v%Na 

C 1) ) fC/\'-A^6$:2w/v%S^J|Jb3t%CDS:^Mbfc, 
[0 0 4 3] 

2 0rpin, :^*^^l*YPD^:%ti2 4^ra, ^ ^;i/^:Nf5ii 7 2 ^^il 
[0 0 4 4] 

b;t„ Mi^bTffi^^l^^b, 5MS:3:7'?3Kl/-tJ?-T'l-2ml{CtT?^^^b 
. tiliM{Cl OmlW'S^-iJ-^Sr^JBbT, 'v*iJ->:^^%Sr«fmS*fc. 
[0 0 4 5] 
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U^tl-k.^^-9'>yf.m^m2mgK5 0 0 fi KD^m-:^^ ^-riyMW. (15: 

8 5) t:5 0 0 fi KD^uuMi^t^mmhxm^L. 1 0 o°c-ei 4 o^^r^ 

ifcigNEUTRA BOND-1 2 5 jEy^i^l^gO. 2 5mm, 

NM-EX4 0 0) , DR-8 0 0) %n^it. ^0- 

mt:vx'9'>-:fju (6) (DmM^mi^ msK^^^ 

[0 O 4 6J 





ism 






: 3HH^^ 








(wt:%) 


(mol%) 


(1) 




3. 56 


8. gxio"^ 




(2) 


PHA11* 


3. 65 


1. 9x 10~^ 




(3) 


PHA2» 


3. 43 


2. 6xlO~^ 


15(GCai|^) 


(4) 




O. 15 


6. 7xlO~* 




(5) 


PHA1II 


O. 19 


1. 4xlO~^ 




(6) 


PHA2tl 


O. 17 


1. 8 


27(NMR1IS) 



[0 0 4 7] 

HB-c 0-3HH) }6?^||t?^Sri:3?>^t)^ofeo ^»tc%r<M*>3& 
[0 0 4 8] 



ffiiE#2 0 0 1 -3 




#2 000 — 148726 



[0 0 4 9] 

<110> Mli^fc^X^-lS^^^^fc KANAKA CORPORATION 

<i2o> ^Mmmi^Rzj^^iifi^m^^-^:^v3Ly(.^/u(Dmm::&m 

<130> TKS-4186 
<160> 12 



<210> 1 
<211> 1785 
<212> DNA 

<213> Aeromonas caviae 



<220> 
0 <221> CDS 

<222> 1..1782 

<400> 1 

atg age caa cca tct tat ggc ccg ctg 
aat gac aag ctg ctg gee atg gcc aag 
cag gcg ctg ctg cag ace aat ctg gac 
cag ggc age cag caa ccc tgg cag ctg 
tgg cag gat cag etc aag ctg atg cag 
ggc cag ccg age gag ccg gtg ate ace 
ttc aag gee gag gcc tgg age gaa caa 



ttc gag gcc ctg gcc eac tac 48 

gcc cag aca gag cgc acc gee 96 

gat ctg ggc cag gtg ctg gag 144 

ate cag gcc cag atg aac tgg 192 

cae ace ctg etc aaa age gca 240 

ccg gag cgc age gat cgc cgc 288 

ccc ate tat gac tac etc aag 336 
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cag tec tac ctg etc acc gcc agg cac ctg ctg gcc teg gtg gat gee 384 
ctg gag ggc gtc ccc cag aag age egg gag egg ctg cgt ttc ttc acc 432 
egc cag tac gtc aac gee atg gcc ccc age aac ttc ctg gcc acc aac 480 
ecc gag ctg etc aag ctg aec ctg gag tec gac ggc cag aac ctg gtg 528 
cgc gga ctg gcc etc ttg gee gag gat ctg gagr egc age gcc gat cag 576 
etc aac ate cgc ctg aee gac gaa tec gcc ttc gag etc ggg egg gat 624 
ctg gcc ctg acc ceg ggc egg gtg gtg cag cgc acc gag etc tat gag 672 
etc att cag tac age ceg act acc gag acg gtg ggc aag aca ect gtg 720 
ctg ata gtg cog ccc ttc ate aac aag tac tac ate atg gac atg egg 768 
ecc cag aac tec ctg gtc gcc tgg ctg gtc gcc cag ggc cag acg gta 816 
ttc atg ate tec tgg cgc aac ccg ggc gtg gcc cag gee caa ate gat 864 
etc gac gac tac gtg gtg gat ggc gtc ate gcc gee ctg gac ggc gtg 912 
gag gcg gee acc ggc gag egg gag gtg cac ggc ate ggc tac tgc ate 960 
ggc ggc acc gcc ctg teg etc gcc atg ggc tgg ctg gcg gcg egg cgc 1008 
cag aag cag egg gtg cgc aec gcc acc ctg ttc act acc ctg ctg gac 1056 
ttc tec cag ccc ggg gag ctt ggc ate ttc ate cac gag ccc ate ata 1104 
gcg gcg etc gag gcg caa aat gag gee aag ggc ate atg gac ggg cgc 1152 
cag ctg gcg gtc tec ttc age ctg ctg egg gag aac age etc tac tgg 1200 
aac tac tac ate gac age tac etc aag ggt cag age ceg gtg gcc ttc 1248 
gat ctg ctg cac tgg aac age gac age acc aat gtg gcg ggc aag aec 1296 
cac aac age ctg ctg cgc cgt etc tac ctg gag aac cag ctg gtg aag 1344 
SSS gag etc aag ate cgc aac acc cgc ate gat etc ggc aag gtg aag 1392 
acc ect gtg ctg ctg gtg teg gcg gtg gac gat cac ate gee etc tgg 1440 
cag ggc aec tgg cag ggc atg aag ctg ttt ggc ggg gag cag cgc ttc 1448 
etc ctg gcg gag tec ggc cac ate gee ggc ate ate aac ceg ceg gcc 1536 
gee aac aag tac ggc ttc tgg cac aac ggg gcc gag gcc gag age ccg 1584 
gag age tgg ctg gea ggg gcg acg cac cag ggc ggc tec tgg tgg ccc 1632 
gag atg atg ggc ttt ate cag aac cgt gac gaa ggg tea gag ccc gtc 1680 
ccc gcg egg gtc ccg gag gaa ggg ctg gee ecc gee ccc ggc cac tat 1728 
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Stc aagr stg egg etc aac ccc gtg ttt gcc tgc cca aca gag gag gac 1776 
gcc gca tga 1785 

<210> 2 
<211> 405 
<212> DNA 

<213> Aeromonas caviae 



<220> 
<221> CDS 
<222> 1_402 

<400> 2 

atg age gca eaa tec etg gaa gta ggc 
egg tte ggg gcg geg gag gta gcc gcc 
ttc aae ccc ctg eac ctg gac ecg gcc 
sag egg ccc ata gtc cac ggc atg ctg 
ctg ctg ggc cag eag ttg ccg ggc aag 
age etc age ttc aag ctg ccg gte ttt 
sag gtg gag gtg ace gee ctt egc gag 
ace ace cge ate ttc acc caa ggc ggc 
gee gtg gte aag ctg cet taa 



eag aag gcc cgt etc age aag 48 

ttc gee gcg etc tcg gag gac 96 

ttc gee gee ace acg gcg ttc 144 

etc gee age etc ttc tec ggg 192 

ggg age ate tat ctg ggt caa 240 

gtc ggg gac gag gtg acg gcc 288 

gac aag ccc ate gcc ace ctg 336 

gee etc gee gtg acg ggg gaa 384 

405 



<210> 3 
<211> 1036 
<212> DNA 

<213> Yarrowia lipolytica 



<220> 
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<223> promoter ALK3p 



<400> 3 

ctgcagrcggc gagaccggtt ctgggccgac tacgacgtgc ctggagggac gctccgggag 60 

aatctctttg gacgggccaa gatcttcccc gaccaccctg ccggacagta caagtgggaa 120 

gagggggagt ttcccttgac caagagtgac aagagtgaga acggcaatgg agtcaatgga 180 

gatgagcccg ctactaagaa acaaaaaatc tgaacaagag ccggttttag tacgatacaa 240 

gagccggtac gtggacatgc agctgctttt cgaacatgaa gggagcacga ccccacgtat 300 

cagtattatg caagggacca gaagtggcct cggcaaaaga ttggcctcgg tcaacaaaag 360 

gtcatcatat ccgtctccgc atccgtctgt acgtgaatta tgttacttgt atctttactg 420 

tactggtttg gagctacgtc gccaactaat gccaaccagt cctgtggtgt gtctataggt 480 

atgtaataca agtacgagta aatgtattgt actggtgcag cacagtagat gacggagacg 540 

atgaatcggt caccacccac aaacattgcc tccaaacacc gttatattgt cttactgtcg 600 

tggctgagac agactcctcg gggccttgta agagggggaa tgtgtgagac agatgcccac 660 

aagtgaccat gcattttgtg gggcaggaga aaaaccaatg tttgtgggga tagaacccat 720 

caaatgaatc taaatgaact ctcccaaaat gaaccactct cttcctccaa tcaaagccct 780 

gcgaaatgtc ctccgtctgt ttctcggacc cttagccgta cgacgccata ttacgatagc 840 

ccgccacctt aatgcgttta acttgcatgc atgcgtctgc atacagctgc atctgtcata 900 

tatgcaccat ttccccacac aactgaagtt tatatatata tactgtaagg actcctgaag 960 

tggcacgaac acacctgatc acagcaacat tacagtacac tactctgctc gtattttaca 1020 

atactggacg aaaatg 1036 



<210> 4 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



2 3 



ffiE#2 001-3 0 63285 




2 000—148726 



<400> 4 

gctctagact scagcggcga gaccggttct gg 32 

<210> 5 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 
<400> 5 

ggacacatat gcgtccagta ttgtaaaata cgagc 35 

<210> 6 
<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 6 

tccccgcggc tgcagcggcg agaccggttc tgg 33 

<210> 7 
<211> 31 
<212> DNA 
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<21S> Artificial Sequence 



<220> 



<223> primer 



<400> 7 



ggacacatat eagccaacca tcttatgscc c 



31 



<210> 8 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 8 

cccagatcgt ccagattgst ctgcag 26 



<210> 9 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 9 

ggacacatat sagcgcacaa tccctggaag t 31 
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<210> 10 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 10 

ggggtacctt aassrcagctt gaccacggc 29 

<210> 11 
<211> 5804 
<212> DNA 

<213> E.coli, Yarrowia lipolytica 
<220> 

<223> plasmid pSUT5 
<400> 11 

aggccattct cgttactgcc aaaacaccac ggtaatcggc cagacaccat ggacgagtat 60 
ctgtctgact cgtcattgcc gcctttggag tacgactcca actatgagtg tgcttggatc 120 
actttgacga tacattcttc gttggaggct gtgggtctga cagctgcgtt ttcggcgcgg 180 
ttggccgaca acaatatcag ctgcaacgtc attgctggct ttcatcatga tcacattttt 240 
gtcggcaaag gcgacgccca gagagccatt gacgttcttt ctaatttgga ccgatagccg 300 
tatagtccag tctatctata agttcaacta actcgtaact attaccataa catatacttc 360 
actgccccag ataaggttcc gataaaaagt tctgcagact aaatttattt cagtctcctc 420 
ttcaccacca aaatgccctc ctacgaagct cgagctaacg tccacaagtc cgcctttgpc 480 
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gctcgagtgc tcaagctcgt ggcagccaag aaaaccaacc tgtgtgcttc tctggatgtt 540 
accaccacca aggagctcat tgagcttgcc gataaggtcg gaccttatgt gtgcatgatc 600 
aagacccata tcgacatcat tgacgacttc acctacgccg gcactgtgct ccccctcaag 660 
gaacttgctc ttaagcacgg tttcttcctg ttcgaggaca gaaagttcgc agatattggc 720 
aacactgtca agcaccagta caagaacggt gtctaccgaa tcgccgagtg gtccgatatc 780 
accaacgccc acggtgtacc cggaaccgga atcattgctg gcctgcgagc tggtgccgag 840 
gaaactgtct ctgaacagaa gaaggaggac gtctctgact acgagaactc ccagtacaag 900 
gagttcctgg tcccctctcc caacgagaag ctggccagag gtctgctcat gctggccgag 960 
ctgtcttgca agggctctct ggccactggc gagtactcca agcagaccat tgagcttgcc 1020 
cgatccgacc ccgagtttgt ggttggcttc attgcccaga accgacctaa gggcgactct 1080 
gaggactggc ttattctgac ccccggggtg ggtcttgacg acaagggaga cgctctcgga 1140 
cagcagtacc gaactgttgai ggatgtcatg tctaccggaa cggatatcat aattgtcggc 1200 
cgaggtctgt acggccagaa ccgagatcct attgaggagg ccaagcgata ccagaaggct 1260 
ggctgggagg cttaccagaa gattaactgt tagaggttag actatggata tgtcatttaa 1320 
ctgtgtatat agagagcgtg caagtatgga gcgcttgttc agcttgtatg atggtcagac 1380 
gacctgtctg atcgagtatg tatgatactg cacaacctgt gtatccgcat gatctgtcca 1440 
atggggcatg ttgttgtgtt tctcgatacg gagatgctgg gtacaagtag ctaatacgat 1500 
tgslactactt atacttatat gaggcttgaa gaaagctgac ttgtgtatga cttattctca 1560 
actacatccc cagtcacaat accaccactg cactaccact acaccaaaac catgatcaaa 1620 
ccacccatgg acttcctgga ggcagaagaa cttgttatgg aaaagctcaa gagagagaag 1680 
ecaagatact atcaagacat gtgtcgcaac ttcaaggagg accaagctct gtacaccgag 1740 
aaacaggcta gctcgtcgtg ttcaggaact gttcgatggt tcggagagag tcgccgccca 1800 
gaacatacgc gcaccgatgt cagcagacag ccttattaca agtatattca agcaagtata I860 
tccgtagggt gcgggtgatt tggatctaag gttcgtactc aacactcacg agcagcttgc 1920 
ctatgttaca tccttttatc agacataaca taattggagt ttacttacac acggggtgta 1980 
cctgtatgag caccacctac aattgtagca ctggtacttg tacaaagaat ttattcgtac 2040 
gaatcacagg gacggccgcc ctcaccgaac cagcgaatac ctcagcggtc ccctgcagtg 2100 
actcaacaaa gcgatatgaa catcttgcga tggtatcctg ctgatagttt ttactgtaca 2160 
aacacctgtg tagctccttc tagcattttt aagttattca cacctcaagg ggagggataa 2220 
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attaaataaa ttccaaaagc gaagatcgagr aaactaaatt aaaattccaa aaacgaagtt 2280 
ggaacacaac cccccgaaaa aaaacaacaa acaaaaaacc caacaaaata aacaaaaaca 2340 
aaataaatat ataactacca gtatctgract aaaagttcaa atactcgtac ttacaacaaa 2400 
tagaaatgag ccggccaaaa ttctgcagaa aaaaatttca aacaagtact ggtataatta 2460 
aattaaaaaa cacatcaaag tatcataacg ttagttattt tattttattt aataaaagaa 2520 
aacaacaaga tgggctcaaa actttcaact tatacgatac ataccaaata acaatttagt 2580 
atttatctaa gtgcttttcg tagataatgg aatacaaatg gatatccaga gtatacacat 2640 
ggatagtata cactgacacg acaattctgt atctctttat gttaactact gtgaggcatt 2700 
aaatagagct tgatatataa aatgttacat ttcacagtct gaacttttgc agattaccta 2760 
atttggtaag atattaatta tgaactgaaa gttgatggca tccctaaatt tgatgaaaga 2820 
tgaaattgta aatgaggtgg taaaagagct acagtcgttt tgttttgaga taccatcatc 2880 
tctaacgaaa tatctattaa aaatctcagt gtgatcatga gtcattgcca tcctggaaaa 2940 
tgtcatcatg gctgatattt ctaactgttt acttgagata aatatatatt tacaagaact 3000 
tcccttgaaa ttaatttaga tataaaatgt ttgcgggcaa gttactacga ggaataaatt 3060 
atatctgttg actagaagtt atgaacattc agtatatatg cacatataat aaccaacttc 3120 
ggccctttcg tctcgcgcgt ttcggtgatg acggtgaaaa cctctgacac atgcagctcc 3180 
cggagacggt cacagcttgt ctgtaagcgg atgccgggag cagacaagcc cgtcagggcg 3240 
cgtcagcggg tgttggcggg tgtcggggct ggcttaacta tgcggcatca gagcagattg 3300 
tactgagagt gcaccatacg cgcgctatag ggcgaattgg agctccaccg cggtggcggc 3360 
cgctctagaa ctagtggatc ccccgggctg caggaattcg atatcaagct tatcgatacc 3420 
gtcgacctcg agggggggcc cggtacccag cttttgtccc tgcgcgctat gcggtgtgaa 3480 
ataccgcaca gatgcgtaag gagaaaatac cgcatcaggc gctgcattaa tgaatcggcc 3540 
aacgcgcg^g gagaggcggt ttgcgtattg ggcgctcttc ctaggcaatt aacagatagt 3600 
ttgccggtga taattctctt aacctcccac actcctttga cataacgatt tatgtaacga 3660 
aactgaaatt tgaccagata ttgttgtaaa tagaaaatct ggcttgtagg tggcaaaatc 3720 
ccgtctttgt tcatcaattc cctctgtgac tactcgtcat ccctttatgt tcgactgtcg 3780 
tatttcttat tttccataca tatgcaagtg agatgcccgt gtcctcctcg ctcactgact 3840 
cgctgcgctc ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag gcggtaatac 3900 
ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa 3960 
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aggccaggaa 


ccgtaaaaag 


gccgcgttgc 


tggcgttttt 


ccataggctc 


cgcccccctg 


4020 


acgagcatca 


caaaaatcga 


cgctcaagtc 


agaggtggcg 


aaacccgaca 


ggactataaa 


4080 


gataccaggc 


gtttccccct 


ggaagctccc 


tcgtgcgctc 


tcctgttccg 


accctgccgc 


4140 


ttaccggata 


cctgtccgcc 


tttctccctt 


cgggaagcgt 


ggcgctttct 


caatgctcac 


4200 


gctgtaggta 


tctcagttcg 


gtgtaggtcg 


ttcgctccaa 


gctgggctgt 


gtgcacgaac 


4260 


cccccgttca 


gcccgaccgc 


tgcgccttat 


ccggtaacta 


tcgtcttgag 


tccaacccgg 


4320 


taagacacga 


cttatcgcca 


ctggcagcag 


ccactggtaa 


caggattagc 


agagcgaggt 


4380 


atgtaggcgg 


tgctacagag 


ttcttgaagt 


ggtggcctaa 


ctacggctac 


actagaagga 


4440 


cagtatttgg 


tatctgcgct 


ctgctgaagc 


cagttacctt 


cggaaaaaga 


gttggtagct 


4500 


cttgatccgg 


caaacaaacc 


accgctggta 


gcggtggttt 


ttttgtttgc 


aagcagcaga 


4560 


ttacgcgcag 


aaaaaaagga 


tctcaagaag 


atcctttgat 


cttttctacg 


gggtctgacg 


4620 


ctcagtggaa 


cgaaaactca 


cgttaaggga 


ttttggtcat 


gagattatca 


aaaaggatct 


4680 


tcacctagat 


ccttttaaat 


taaaaatgaa 


gttttaaatc 


aatctaaagt 


atatatgagt 


4740 


aaacttggtc 


tgacagttac 


caatgcttaa 


tcagtgaggc 


acctatctca 


gcgatctgtc 


4800 


tatttcgttc 


atccatagtt 


gcctgactcc 


ccgtcgtgta 


gataactacg 


atacgggagg 


4860 


gcttaccatc 


tggccccagt 


gctgcaatga 


taccgcgaga 


cccacgctca 


ccggctccag 


4920 


atttatcagc 


aataaaccag 


ccagccggaa 


gggccgagcg 


cagaagtggt 


cctgcaactt 


4980 


tatccgcctc 


catccagtct 


attaattgtt 


gccgggaagc 


tagagtaagt 


agttcgccag 


5040 


ttaatagttt 


gcgcaacgtt 


gttgccattg 


ctacaggcat 


cgtggtgtca 


cgctcgtcgt 


5100 


ttggtatggc 


ttcattcagc 


tccggttccc 


aacgatcaag 


gcgagttaca 


tgatccccca 


5160 


tgttgtgcaa 


aaaagcggtt 


agctccttcg 


gtcctccgat 


cgttgtcaga 


agtaagttgg 


5220 


ccgcagtgtt 


atcactcatg 


gttatggcag 


cactgcataa 


ttctcttact 


gtcatgccat 


5280 


ccgtaagatg 


cttttctgtg 


actggtgagt 


actcaaccaa 


gtcattctga 


gaatagtgta 


5340 


tgcggcgacc 


gagttgctct 


tgcccggcgt 


caatacggga 


taataccgcg 


ccacatagca 


5400 


sraactttaaa 


asrl: fircl* ca 1i c 
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R46fl 


taccgctgtt 


gagatccagt 


tcgatgtaac 


ccactcgtgc 


acccaactga 


tcttcagcat 


5520 


cttttacttt 


caccagcgtt 


tctgggtgag 


caaaaacagg 


aaggcaaaat 


gccgcaaaaa 


5580 


agggaataag 


ggcgacacgg 


aaatgttgaa 


tactcatact 


cttccttttt 


caatattatt 


5640 


gaagcattta 


tcagggttat 


tgtctcatga 


gcggatacat 


atttgaatgt 


atttagaaaa 


5700 
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ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccacctgac gtctaagaaa 5760 
ccattattat catgacatta acctataaaa ataggcgtat cacg 5804 

<210> 12 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> linker DNA 
<400> 12 

tactctagag 10 
[El] 

t02] 

I 
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